Agonist/inositol trisphosphate-induced release of calcium from murine keratinocytes: a possible link with keratinocyte differentiation.
Extracellular calcium concentrations markedly affect the pattern of proliferation and differentiation in cultured keratinocytes. When medium contains 0.1 mM calcium or above, the cells lose their proliferative ability, rapidly stratify, and terminally differentiate. Because 1,25(OH)2D3 (a modulator of Ca++ homeostasis) enhances the differentiation of keratinocytes, we investigated whether a link exists between 1,25(OH)2D3-induced release of inositol-1,4,5-trisphosphate (Ins(1,4,5)P3) from PtdIns 4,5-P2 and intracellular calcium [Ca++]i release from keratinocytes. Specifically, primary culture of keratinocytes were loaded with fluorescence dye Fura-2AM (10 microM) and changes in fluorescence intensity were monitored at the excitation wavelengths of 340 and 380 nm and emission wavelength of 505 nm. Additions of two agonists, 1,25(OH)2D3 (1.2 x 10(-9) M) and 13-Cis retinoic acid (0.2 x 10(-9) M), to dye-loaded keratinocytes induced rapid release of [Ca++]i, respectively, followed by gradual return to the prestimulated state. Addition of Ins(1,4,5)P3 (10 microM) to saponin-treated (leaky) keratinocytes also resulted in a rapid release of [Ca++]i. In contrast, the addition of inositol-1,3,4,5-tetrakisphosphate Ins(1,3,4,5)P4 at similar concentrations exerted negligible effect. Taken together, these results support the view that 1,25(OH)2D3-induced [Ca++]i release in keratinocytes may be via the Ins(1,4,5)P3-induced early release of intracellular [Ca++]i. This may explain, at least in part, 1,25(OH)2D3-enhanced keratinocyte differentiation.